Purpose In this study, we aimed to investigate the synergistic effects of lifetime psychiatric disorders including general anxiety disorder (GAD), major depressive disorder (MDD), and drug abuse disorder (DAD) on serious suicidal thoughts among a nationally representative sample of Blacks in the USA. Methods For this study, we used data of 5,181 Black (3,570 African-American and 1,621 Caribbean Black) adults who participated in the National Survey of American Life (NSAL), [2001][2002][2003]. Three lifetime psychiatric disorders (i.e., MDD, GAD, and DAD) were considered as independent variables. Lifetime serious suicidal ideation was considered as the dependent variable. Age, gender, ethnicity, education, employment, marital status, and region were control variables. Logistic regression was used to determine separate, additive, and synergistic effects of GAD, MDD, and DAD on serious suicidal thoughts. Results Individuals with comorbid GAD and MDD [odds ratio (OR) = 3.61, 95 % confidence interval (CI) = 1.26-10.33], GAD and DAD (OR=3.22, and MDD and DAD (OR=2.25, were at highest risk of suicidal ideation. In the absence of GAD and MDD, DAD was associated with higher odds of suicidal ideation (OR=3.55, 95 % CI=2.15-5.87); however, in the absence of DAD, neither GAD nor MDD was associated with suicidal ideation. Gender also modified the synergistic effects of GAD, MDD, and DAD on suicidal ideation. Conclusions Based on our study, GAD, MDD, and DAD have synergistic effects on suicidal thoughts among Blacks. Results may have implications for the reduction of suicide due to psychiatric disorders among Blacks.
Introduction
A considerable proportion of individuals who think about, attempt, or commit suicide endorse criteria for at least one psychiatric disorder [1] [2] [3] [4] . A prior psychiatric disorder is present in almost 50 % of those with a suicide ideation and in 65 % of those with an attempt [5] . Research over several decades has suggested that psychiatric disorders, most often mood and drug use, are the most important risk factors of suicide and suicidal ideation [6] [7] [8] [9] [10] . According to a systematic review, in the industrial world, the role of psychiatric disorders on suicide may be larger than those of social factors [11] .
One limitation of the literature on the effect of psychiatric disorders on suicidal ideation and behaviors is that most studies have been limited to bivariate analysis [5] . As psychiatric disorders are highly comorbid [12] , many of the observed bivariate associations may be confounded by a small number of disorders [5] . There are only few studies, however, decomposing the effect of psychiatric disorders to find particular disorders that independently contribute to suicidal ideation [5, 9] .
We have enough evidence that psychiatric disorders increase the risk for suicidal thoughts, planning, and attempt [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . We also know that multiple psychiatric disorders may have additive effects on suicide [13] . It is not fully clear, however, if the effects of different psychiatric disorders on suicidal ideation is synergistic or not.
Most studies that have tested a possible synergistic effect between psychiatric disorders on suicidal behaviors have found sub-additive effects of multiple psychiatric disorders on suicidal behaviors [4, 6] . This finding has been explained by the notion that the additional contribution of a psychiatric disorder to the risk of suicide might be lower in the presence of another psychiatric disorder [9] , a phenomenon that has been attributed to the etiologic and phenotypic overlap between different psychiatric disorders [14] [15] [16] .
Although traditionally, suicide was believed to be a more crucial public health problem for Whites, the suicide rate among Blacks has increased [17, 18] . According to a recent report, Blacks may experience a similar rate of suicide attempts as Whites [19] . As suicide presents itself at a younger age among Black populations, less time is available for prevention of suicide among Blacks [20] .
Joe et al. documented that Blacks with psychiatric disorders are eight times more likely to attempt suicide than those without a psychiatric disorder. Presence of a psychiatric disorder also predicts suicide attempts among Blacks who have suicide ideation [21] . Using Cox regression, Assari et al. found a dose-dependent effect of the number of psychiatric disorders on timing of the first serious suicidal ideation among Blacks [13] . In another study, Assari et al. showed that major depressive disorder, general anxiety disorder, posttraumatic stress disorder, drug abuse, and alcohol abuse have additive effects on the risk of suicidal ideation among Black adults [22] .
In the current study, we aimed to investigate synergistic effects of lifetime general anxiety disorder (GAD), major depressive disorder (MDD), and drug abuse disorder (DAD) on lifetime suicidal ideation among a nationally representative sample of Blacks in the USA. The study also studied if gender moderates the synergistic effects of lifetime psychiatric disorders on suicidal ideation.
Methods
With a cross-sectional design, the current study used data of the National Survey of American Life (NSAL), a national household survey of 5,191 Black (3,570 African-American and 1,621 Caribbean Black) adults. African-American samples compose the largest portion of the NSAL and were selected from the 48 contiguous states and included households that contained at least one Black adult. The sample of Caribbean Blacks included 265 samples that were collected from households within the core sample. The remaining Caribbean Black samples were collected from households within geographic areas that had a high Caribbean population (metropolitan areas where Caribbean Blacks composed more than 10 % of the population) [23, 24] . Methodology of the NSAL has been previously described [23] .
Interviews About 14 % of the interviews were partially or entirely conducted by telephone, and 86 % of the interviews were conducted face-to-face using computer-assisted interviewing [23] .
Interviewer Training
The Survey Research Center at the University of Michigan had few trained African-American interviewers. Due to methodological decisions to conduct the interviews by racematched community-based interviewers, the NSAL conducted enormous interviewer training and recruitment. The NSAL used extensive and creative strategies to recruit local and indigenous Black interviewers. These strategies included recruiting retired teachers and other community professionals and posting flyers in Black neighborhoods in places frequented by potential interviewers, such as barbershops, hair salons, community centers, and churches. The NSAL held four interviewer training sessions over the course of 14 months. The NSAL trained and hired more than 300 interviewers. Standard interviewer training sessions were slightly modified to make the interviewers more culturally sensitive [23] .
Psychiatric Disorders
Lifetime major depressive disorder, generalized anxiety disorder, and drug abuse were evaluated based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). The World Mental Health Composite International Diagnostic Interview (WMH-CIDI) was used for interviewing [24] . The CIDI was applied by trained lay interviewers. Kessler et al. have shown that WMH-CIDI diagnoses are consistent with diagnoses based on a state-of-the-art clinical research diagnostic interview (Structured Clinical Interview for DSM-IV) [25] .
Lifetime MDD and GAD
The CIDI is valid for measurement of lifetime MDD and GAD [26] . Clinical reappraisal studies have shown high concordance of CIDI diagnoses with diagnoses made by psychiatrists [27] [28] [29] . Investigation of area under the receiver operating characteristic curve (AUC) has shown excellent concordance between CIDI and Structured Clinical Interview (SCID) for DSM-IV diagnoses of MDD and GAD. The prevalence differences between CIDI and SCID are not significant at the optimal conditions [24, [26] [27] [28] [29] . The CIDI is also known to provide valid findings for Blacks and their ethnic groups [13, 22] .
Lifetime Drug Abuse Disorder
Drug abuse disorder was assessed using the WMH-CIDI [30] . Diagnoses are based on the DSM-IV (American Psychiatric Association 1994). Responses to the CIDI were used to classify individuals as meeting DSM-IV criteria for lifetime drug abuse disorder or not. Participants were asked about the use and abuse of a list of drugs such as marijuana (hashish), cocaine in any form (powder, crack, free base, coca leaves, or paste), heroin, opium, glue, LSD, peyote, or any other illicit drugs or prescribed medications (tranquilizers, stimulants, pain killers, or other prescription drugs).
Lifetime Serious Suicidal Ideation
Participants were asked "have you ever seriously thought about suicide?" As with all other questions asked, participants could refuse to answer this question. Other questions related to suicide attempt and plan were also asked but were not included in this study [13, 22] .
Covariates
Covariates included age (continuous variable), gender (dichotomous variable), ethnicity (African-Americans versus Caribbean Blacks), education level (continuous variable), marital status (dichotomous variable), employment (three-level categorical variable), and region (the Northeast, Midwest, South, and West). Caribbean Blacks met at least one of the following inclusion criteria: (1) being of West Indian or Caribbean descent, (2) being from a country in the Caribbean region, or (3) having parents or grandparents that were born in a country within the Caribbean region. Other Blacks were considered African-Americans.
Statistical Analysis
We used Stata 12 to consider complex sample design. Taylor series linearization was used to estimate standard errors. Subpopulation survey logistic regressions were used for all analyses. Multicollinearity between the covariates was ruled out. P values less than 0.05 were considered statistically significant. P values larger than 0.05 but smaller than 0.1 were considered marginally significant. In the first step, we ran logistic regressions to test the additive effects of psychiatric disorders. In the next step, we fitted logistic regressions with two-by-two interaction terms (between three psychiatric disorders). All main effects were kept in the model, even if not statistically significant. In all models, serious suicide ideation was the main outcome and sociodemographics (i.e., age, gender, ethnicity, education level, employment, marital status, and country region) were control variables.
Results
Descriptive statistics of the covariates are depicted in Table 1 .
Model Without Interactions
Among Blacks, major depressive disorder, general anxiety disorder, and drug abuse were positively associated with lifetime suicidal ideation. Among Black women, major depressive disorder, general anxiety disorder, and drug abuse were associated with lifetime suicidal ideation. Among Black men, major depressive disorder and drug abuse but not general anxiety disorder were associated with lifetime suicidal ideation (Table 2) .
Model with Interactions
Among Blacks, drug abuse but not major depressive disorder and general anxiety disorder had main effects on lifetime suicidal ideation. There were significant interactions between drug abuse and anxiety, drug abuse and depression, and anxiety and depression. Among females, the interaction between drug abuse and depression was not significant. Among males, the only nonsignificant interaction was between drug abuse and anxiety (Table 3) . Synergistic effects of anxiety, depression, and drug abuse among Black men and women are shown in Tables 4 and 5 , respectively. 
Discussion
The current study showed synergistic effects of lifetime anxiety, depression, and drug abuse on suicidal ideation among Black adults. Based on our study, serious suicidal thoughts are most common among Blacks who have comorbid anxiety and depression, comorbid anxiety and drug abuse, or comorbid depression and drug abuse. This synergistic effect, however, depends on gender. Our finding is different from the previously reported subadditive effects, which suggest that the independent contribution to risk for suicide by a psychiatric disorder might be lower in the presence of the second psychiatric disorder [9] . Subadditive risks have been attributed to possible redundancy in risk for suicide with different psychiatric disorders, as different psychiatric disorders have overlap in etiology and phenotype [14] [15] [16] .
From the long list of risk factors of suicide and suicidal ideation [31] [32] [33] , psychiatric disorders are possibly the strongest ones [34] [35] [36] . Depression predicts suicide ideation [1] . Based on our study, among Black men and women, suicidal ideation is not higher among individuals with depression, when anxiety and drug abuse are not present.
Our findings also suggested that synergistic effects of psychiatric disorders on suicidal thoughts among Blacks may depend on gender. Black men and women who have depression and anxiety and Black men who have depression and drug abuse are at highest risk of suicidal ideation.
Although a dose-dependent effect of the number of psychiatric disorders on suicidal ideation is already known [13, [37] [38] [39] , the synergistic effect of anxiety, depression, and drug abuse on suicidal ideation of Blacks was not reported before. The current study adds to the current knowledge and suggests that comorbidity between drug abuse, depression, and anxiety produces an effect that is greater than the sum of the individual effects of disorders.
After controlling for anxiety, depression, and drug abuse, ethnicity did not have a residual effect on suicidal ideation. Joe et al. showed that African-Americans are five times more likely to attempt suicide than Caribbean Blacks [40] . Assari et al. showed that Caribbean Blacks and African-Americans differ in the additive effects of psychiatric disorders on risk of lifetime suicidal ideation. Among African-Americans, major depressive disorder, general anxiety disorder, posttraumatic stress disorder, and alcohol abuse disorder were associated with risk of suicidal thoughts; however, among Caribbean Blacks, major depressive disorder and drug abuse disorder were associated with higher odds of suicidal thoughts [22] .
Based on the results of the current study, it is not depression-per se-but comorbid depression and anxiety or comorbid depression and drug abuse that are associated with high suicidal ideation among Black adults. As a result, suicide prevention programs should include screening for comorbid anxiety or drug abuse among Blacks with depression. Gender, however, should inform a design of such screening protocols [41] . Comorbid depression and drug abuse among Black men, and comorbid anxiety and drug abuse among Black women are particularly associated with high risk of suicidal ideation.
The current study had a few limitations. Due to crosssectional design, causative associations are not plausible. Moreover, the validity of the single item measure for suicidal ideation is unknown. Suicidal thought is subjected to possible misclassification due to over-or underreporting. In addition, we do not have evidence regarding the validity of diagnoses of anxiety, depression, and drug abuse using the Composite International Diagnostic Interview based on ethnicity and gender of Blacks [25, 30] .
The current study showed a synergistic effect between DAD and anxiety and depression on risk of suicidal ideation among Blacks. Findings may have clinical implications for treatment of drug abuse, as suicidal behaviors are a major challenge in the treatment of drug users [42] [43] [44] [45] [46] [47] [48] and of other psychiatric disorders [49] . However, suicidal behavior among drug abusers depends on the type of substance they use. There is a well-developed literature on suicidal behaviors of individuals who use or abuse alcohol [50] [51] [52] , heroin [53] [54] [55] , opiates [56] , and other drugs [57] . The current study, however, did not measure the type of substance being used by the individuals. Based on our findings, individuals with drug abuse who do not endorse anxiety and depression are still at higher risk of suicidal ideation. Individuals with substance use disorders are at elevated risk for suicidal ideation and suicide attempts [58] . They enter treatment at peaks in depressive symptoms [53] . Research has consistently shown high prevalence of suicidal thoughts and attempts among persons with substance abuse problems who are under treatment [43] .
Future research should go beyond Blacks and explore possible ethnic differences in the synergistic effects of psychiatric disorders on suicidal ideation. Other outcomes such as suicidal attempt and the committing of suicide should also be investigated. In addition, as other psychiatric disorders such as bipolar disorder and schizophrenia are associated with suicide, future research should include a wider range of psychiatric disorders. As age of suicide or suicidal ideation is also important, future research should use time-to-event analysis. As drug abuse is a broad condition and the effect of certain drugs on suicidal behaviors may be larger than others, future research should also investigate the type of drugs associated with suicidal outcomes [50] [51] [52] [53] [54] [55] [56] [57] . Unfortunately, we could not study the effect of the type of drug due to limitations of the data collected in this survey. Finally, although our study explored risk factors for suicidal ideation, we used the literature on risk factors of suicide and suicide attempts, as well. This issue should be acknowledged while our results and discussion are being read and interpreted. We argue that history about suicidal ideation is needed in any mental health evaluation. Available data do not suggest that asking about suicide will increase the risk of suicide [59] . Evaluation of suicidal ideation is very important. Clinicians should remember that gathering information on this regard is impossible, unless suicidality is directly asked [42] .
Although our study suggested that there is a synergistic effect between psychiatric disorders on suicidal ideation among Blacks in the USA, most individuals with suicidal ideation only have one psychiatric disorder. As only a small proportion of individuals meet criteria for multiple psychiatric disorders, we do not suggest screening of the general population for multiple psychiatric disorders. We, however, suggest screening for comorbid conditions among Blacks who have been diagnosed or endorse criteria for depression, anxiety, or drug abuse. Future research should also include psychiatric disorders not included in this study. Research is also needed to understand if ethnicity modifies the complex interaction between psychiatric disorders on suicidal ideation.
To conclude, the current study showed synergistic effects of anxiety, depression, and drug abuse on suicidal thoughts among Black adults. This synergistic effect, however, may differ among Black men and women.
